SUMMARY Two special slides, one in front of one eye and one in front of the other eye, were placed in the housings of a synoptophore. The slides were originally designed for the diagnosis and measurement of cyclodeviation, but they were utilised in this study for the measurement of torsional fusional vergence. This was measured by rotating one of the housings of the synoptophore and noting the point of appearance of cyclodiplopia, which was taken as the end point. For measuring vertical torsional fusional vergence the subject was required to fuse the vertical line of the slide with the circle and the vertical line of the slide with the cross, and for measuring horizontal torsional fusional vergence he was required to fuse the horizontal line of the slide with the circle and the horizontal line of t-he slide with the cross. Incyclovergence was found to be greater than excyclovergence in all the 3 positions of gaze (straight, up, down) studied. The mean amplitude of torsional fusional vergence was lowest in the primary position. Torsional fusional vergence was much less with horizontal lines than with vertical lines in all positions of gaze.
After the publication of the paper on diagnosis and measurement of cyclodeviation by the synoptophore method with the help of 2 special slides' some ophthalmologists working with these slides experienced difficulties in clinical practice as the upright lines could be fused by some patients. This eliminated some of the torsional error, making maximum cyclodeviation difficult to assess in these patients.
It is granted that torsional fusional vergence may mask some cyclodeviation during its measurement with these slides unless care is taken to reduce it to minimum. One way of doing it is to ask the patient not to make any conscious effort to bring about fusion of the lines but to report as soon as cyclodiplopia is experienced. Moreover, it is accepted that that part of cyclodeviation which can be controlled by normal torsional fusional reserve with ease and comfort needs no treatment and therefore can be ignored in clinical practice. Nevertheless a study was undertaken to find out the amplitude of torsional fusion in normal subjects with vertical and horizontal lines, and that forms the basis of this report. 
Subjects and methods
Forty normal subjects from 18 to 25 years of age with normal binocular functions and without any refractive error were taken for this study.
The subject was placed in front of a synoptophore. Slide 1, a black circle with its circumference marked in degrees and with 2 lines, one vertical and the other horizontal, passing through its centre ( Fig. 1) , was placed upright before one eye and slide 2, a black cross (Fig. 2) , was likewise placed before the other eye. Slides 1 and 2 have been described in detail previously. ' The arms of the synoptophore were so set that the small black dot in the intersection of the cross in slide 2 coincided exactly with the small circle in the centre of the large circle in slide 1, and the vertical and the horizontal lines of the cross in slide 2 coincided exactly with the vertical and the horizontal lines respectively of slide 1.
For measuring torsional fusion a tilt of the vertical line of the cross in slide 2 was caused by wheel-rotating the slide by means of the torsional deviation screw of the synoptophore. The tilt was gradually increased till a point was reached when the person could no longer maintain fusion of the 2 354
Torsional fusional vergences and assessment of cyclodeviationi by synoptophore method vertical lines and reported the appearance of cyclodiplopia. The person was encouraged all the time to maintain fusion of the 2 vertical lines through maximum effort. The amount of tilt of the vertical line of the cross in slide 2 causing cyclodiplopia was read in degrees from a scale provided in the synoptophore. Then a tilt of the vertical line of the cross in slide 2 in the opposite direction was caused by wheel-rotating the slide in the opposite direction, and the whole procedure was repeated with the point when cyclodiplopia appeared taken as the end point. Taking into account all these findings we can say that the lowest overall value out of the various combinations of positions, axes, and vergences can be had from the primary position, horizontal axes, and excyclovergence. This can also be verified from the actual observations made in this study (Table 1) , from which one finds that of all the 2 85 combinations the lowest mean (2 58) was obtained from this particular combination.
A similar analysis was carried out for the amplitude of the vergences for each combination of position and axis. The results are set out in Table 3 .
The differences between the 3 positions fail to attain statistical significance, but there is a highly significant difference between the horizontal and vertical axes. Values for the former are thus found to be lower than for the latter, a difference which was earlier noted in respect of the original values for excyclovergence and incyclovergence in Table 2 .
Discussion
Reported data on torsional fusional vergences are scanty. Though a few studies are available, they are not comprehensive. There is no study in which the torsional fusional vergence has been measured in both vertical and horizontal meridia and in different positions of gaze. Even in the published data there is some disagreement as to whether incyclovergence2 or excyclovergence3 4 is greater. Bullock2 found incyclover- Fig. 3 . 
